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INTRODUCTION 







The volume for the occupational cluster of metal forming and 
fabrication is the result of the research procedures which are described 
in Part 1 1 1 of the final report volume. The Instructional plans for the 
cluster were developed by the teachers part id pat inr^ In the program. Each 
teacher selected one of the occupations In the cluster and developed an 
Instructional plan based on the tasks and areas of human requirement 
identified during the first phase of the project. The areas of human 
requirement are arranged in a suggested instructional sequence for each 
task in the occupation. The teaching methods, instructional materials, 
student activities, and methods of evaluation were then identified for 
each area of human requirement. 

COURSE DESCRIPTION ; The instructional plan for the occupation cluster 
of metal forming and fabrication is designed to be used In a cluster 
concapt program in vocational education at the secondary school level. 

The program Is aimed at the development of skills and understandings 
related to a group of occupations within the metal forming and fabrication 
ciusier. It is not an in-depth development into any one occupation, but 
aims at preparing students to enter a number of occupations within the 

fabrication cluster. 

NEED FOR THE COURSE : The course is designed to meet the needs of students 

pursuing a general curriculum in the secondary school system by providing 
job entry skills in a number of related occupations. It is also designed 
to meet the student’s need for self appraisal of interests and potentialities 

in a number of occupations. 
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Specific needs include the following: 

1. To provide students with the opportunity for a 
greater degree of mobility on a geographical basis. 

2. To provide students with the opportunity for mobility 
within an industry or occupation. 

3. To provide students with the opportunity for greater 
flexibility in occupational choice patterns. 

COURSE OBJECTIVES : The course for the metal forming and fabrication 

cluster will be directed toward the following objectives: 

1. To broaden the student *s knowledge of the available 
opportunities In occupations found In the metai forming 
and fabrication cluster. 

2. To develop job entry skills and knowledge for several 
occupations found In the metal forming and fabrication 
cluster. 

3. To develop a favorable attitude toward work In the 
metal forming and fabrication cluster. 

4. To develop a student *s Insight Into the sources of 
information that will be helpful to him as he moves 
through the occupational areas. 

The specific objectives for the course are the following: 

1. To develop the student *s competency In the use of 
common hand tools found in the metal forming and 
fabrication cluster. 

2. To develop the student* s competency In using power 
tools and equipment needed for joj) entry Into the 
occupations found in the metal forming and fabrication 
cluster. 

3. To develop the student*s understanding of the operations, 
procedures, and processes associated with the metal 
forming and fabrication cluster. 

A To develop safe working habits related to the occupations 
within the metal forming and fabrication cluster. 
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5. To familiarize the student with the terminology associated 
with the meta! forming and fabrication cluster. 

6. To develop an understanding of the resources available to 
him in his pursuit of the course as well as In his work 
following graduation. 

PROCEDURb ; It Is recommended that the course be offered during the 
student’s junior and senior year In high school. Instruction should be 
provided for two periods a day, five days a week, during the school year. 

The most appropriate facility would be a self-contained 
laboratory unit containing the essential tools and equipment necessary 
for teaching job entry tasks In the metal forming and fabrication cluster. 
The Instructor should be a person with some experience and 

competence In the occupations Included In the cluster. The course 

% 

should be organized by the teacher on a multiple acitvity basis with 
groups of students rotating through the specific occupational areas. 

The common areas of human requirement needed to perform the tasks In 
the cluster should be emphasized so that an opportunity Is provided for 
the students to transfer the common skill or knowledge from one occupation 
to another. 

The possibility of team teaching procedures would be appropriate 
for the meta! forming and fabrication cluster. Specialists In different 
occupational areas would participate In the Instructional program. The 
team teachers could be other vocational teachers as well as competent 
Individuals from the community. 

The Instructor of the course should coordinate his program with 
other teachers In the school to develop the competencies In mathematics, 
science, and communication that will be needed for successful performance 
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In the occupations found In the metal forming and fabrication cluster. 
Community resources, such as local Industries, employment agencies, and 
tradesmen should be utilized to provide occupational Information and 
knowledge needed concerning the performance of the tasks In the metal 
fonning and fabrication occupations. 

INSTRUCTIONAL PLAN: The following section of the volume presents the 

Instructional plan for the metal forming and fabrication cluster. The 
tasks and areas of human requirement are arranged In an Instructional 
sequence for each occupation. Suggested teaching methods. Instructional 
materials, student activities, and evaluation procedures are found 
opposite each area of human requirement. Instructional plans for 
occupational Information are found at the end of each occupation. The 
plan sheets In the volume provide teachers with the Information needed 
to Implement a metal forming and fabrication cluster concept program at 
the secondary school level. 
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WKV: REQUIREMENT TEACHING METHODS INSTRUCTIONAL MATERIALS STUDENT ACTIVITIES EVALUATION PROCEDURES 











TASK NO. 22: GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL TEE JOINT 
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ClMnifig Mt«l p%rt% to bo broiod to obtoln 
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BRAZING NON-FERROUS METALS TO PRODUCE A FLAT BUTT JOINT 
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TASK NO. 44: GAS MELDING FERNOUS PIPE STOCK TO PRODUCE BUTT JOINTS HHILE FIXED 
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Ft In: **Th« PrlnclolM of Eloctrlclty»** Discuss ^stgrawnt and film In class. 

Ganaral Elactrtc Coapany. 



TASK NO. 46: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A FLAT LAP JOINT 
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CCCUPATtOHAL INTOFIMATION UNIT FOP MCLOINO 




CXXXJPATIONAL INF0I9MTI0N UNIT FOI^ MELDING 
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INSTRUCTIONAL MATERIALS LIST 
FOR 

THE METAL FORMING AND FABRICATION CLUSTER 
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ASSEMBLY 

Books 



Clamps , Thetr History and Thetr Uses. Cincinnati: The Cincinnati Tool 

Company. 1957. ~ 

Glachino, J. W. and Schoenhals, Nell L. General Metal for Technology . 
Milwaukee: The Bruce Publishing Company. 19^. 

How to Read, Use, and Care for Micrometers . Athol, Mass.: L.S. Starrett 

Company. I$^d. 

Ludwig, 0. A. Metalwork Technology and Practice . Bloomington: McKnIght 
and McKnIght Publishing Company. 1962. 

Occupational Outlook Handbook . U.S. Department of Labor. Washington, D.C. 
(laxest edlxIoTwI 

Tools and Rules for Precision Measuring . Athol, Mass.: L. S. Starrett 

bompany. I96TI ^ 

Tustlson, F. E., Kranzusch, Ray F., and Bl Ide, Dan C. Metalwork Essentials . 
Milwaukee: The Bruce Publishing Company. 1962. 

Walker, John R. Modern Metalworking . Homewood, Illinois: Goodheart-WI I Icox 
Pub 1 1 sh I ng Company. 1962. 
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MACHINING 



Books 



Benchwork . Albany: Delmar PubI Ishers. 1961. 

Blueprint Reading for Beginners In Machine Shop Practice. Albany: DAlmar 

Publishers. r9o3T 

DrI I t Press Work . Albany: Delmar PubI Ishers. 1961. 

Johnson, Harold V. Genera I Industrial Machine Shop. Peoria: Charles A. 
Bennett Company^ 

Lathe Work . Albany: Delmar Publlsehrs. 1959. 

Ludwig, 0. A. Me tal Vtork Technology and Practice . Bloomington: McKnIght 
and McKnIght Publishing Company. 1963. 

Measurement . Albany: Delmar PubI Ishers. 1959. 

Porter, Lawshe, and Lascoe. Machine Shop Operations and Setups. Chicago: 
American Technical Society. 1^57. 

Shaper Work . Albanay: Delmar PubI Ishers. I960. 

Shop Arlthmt ^Ic . Albany: Delmar Publishers. 1959. 

Wagner and Arthur. Machine Shop Theory and Practice. Albany: Delmar 

Publishers. 7957^ 

Whipple and Baudek. Engine Lathe Operations . Bloomington: McKnIght and 
and McKnIght Publishing Company. 1958. 



FI Ims 



**The Metal Worker” 

I6mm., b&w, 29 min. 

Modern Talking Pictures Service 
1212 Avenue of the Americas 
New York, N.Y. 

”TooIs and Rules for Precision Measuring” 

I6mm., b&w, 30 min. 

Starrett Tool Company 
Athol, Massachusetts 



”PIaIn Turning” 

I6mm. b&w, 20 min. 

South Bend Lathe Company 
South Bend, Indiana 
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1 

Filmstrips 



’’Basic Shop Safety” 

Jam Handy 

2821 E. Grand Boulevard 
Detroit, Michigan 

’’Introduction to Machining” 
Jam Handy 

2821 E. Grand Boulevard 
Detroit, Michigan 



Charts 



”Declmal Equivalents” and 
’’Tap and Drill Sizes” 

Starrett Tool Company 
Athol, Massachusetts 

”Starrett Tool Charts” 

Starrett Tool Company 
Athol, Massachusetts 

”Flles” 

McKnIght and McKnIght Publishing 
Coffpany 

Bloomington, Illinois 



’’Safety Practices In Metal V or king - 
Engine Lathe” 

Jam Handy 

2821 E. Grand Boulevard 
Detroit, Michigan 



’’Lathe Tool Bits” 

McKnIght and McKnIght Publishing Company 
Bloomington, Illinois 

”Mlcrometer” 

Starrett Tool Company 
Athol, Massachusetts 
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SHEET METAL WORK 



6cx>ks 



Hand Processes . Albany, N.Y.i Del mar Pub 1 1 cat Ions. 1959. 

Ludwig, 0. A. Metal Work Technology and Practice . Bloomington: 
McKnIght and Mcknight Publishing Company (3rd edition). 

Machining Processes . Albany, N.Y.: He I mar Pub I Icat Ions. 1957. 

Smith, Robert E. For^lnp and Welding . Bloomington: 

McKnIght Publishing Company. 1956. 



McKnIght and 



WELDING 



Books 



Althouse, Turnquist & Bowditch. Modern Homewood, Illinois: 

Goodheart-WI I Icox Company, Inc. 1 965 . 

Bennet & Sly. Blueprint Reading for Welders. Albany, N.Y.: Delmar 
Pub I Ishers. 

Glachino, Weeks & Brune. Welding , Ski I Is, and Practice . Chicago, 
Illinois: American Technical Society. l5o5. 

Griffin, Ivan and Roden, Edward M. Basic Oxyace-Wlene 

Albany, N.Y.: Delmar Publishing Company, Inc. I:»w. 

JefferiX)n, T.B. Metals *^nd Hw to Weld Thy> . Cleveland, Ohio: 

James F. Lincoln Arclileldlng Foundation. 1954. 

Kerwln, Harry. Arc and Acetylene Welding . New York: McGraw-HI 1 1 
Pub 1 1 s h I ng Company' 1 944 . 

Ludwig, Oswald A. and Ludwig, Earl A. Metalwork TeOhi^l^y and Practice , 
(latest edition). Bloomington, Illinois: McKnIght and McKnIght 
Publishing Cksmrany. 

Rossi, Boniface E. Welding and Its Application . New York: McGraw*HIII 
Publishing Company. I94l . 



Films 



"Grinding Wheel" 

Norton Abrasive Company 
Norton, Massachusetts 

"Hacksaws" 

Proto Tools 

2209 Santa Fe Avenue 

Los Angeles, California 



"Inside Arc Welding" 
General Electric C^pany 
1405 Locust Street 
Philadelphia, Pennsylvania 

"Oxyacety lane Flame" 
Master of Metals 
Bureau of Mines 
University of Maryland 
0)1 lege Park, Maryland 



^Principles of Electricity" 
GsPiera? Electric Company 
1405 Locust Street 
Philadelphia, Pennsylvania 



Transparencies 



"Fractional Numbers" 

Set No. 18 

Visual Products Division, 3M Company 
2501 Hudson Road 
St. Paul, Minnesota 



FI Imstrip 



"Laying Out" 

Set No. 10 

Visual Products Division, 3M Company 
2501 Hudson Road 
St. Paul, Minnesota 



